Communicating the need to prepare well in advance of the wildfire season is a strategic priority for wildfire management agencies worldwide. However, there is considerable evidence to suggest that although these agencies invest significant effort towards this objective in the lead up to each wildfire season, landholders in atrisk locations often remain under-prepared. One reason for the poor translation of risk information materials into actual preparation may be attributed to the diversity of people now inhabiting wildfire-prone locations in peri-urban landscapes. These people hold widely varying experiences, beliefs, attitudes and values relating to wildfire, which influence their understanding and interpretation of risk messages doing so within the constraints of their individual contexts. This paper examines the diversity of types of local environmental knowledge (LEK) present within wildfire-prone landscapes affected by amenity-led in-migration in south-east Australia. It investigates the ways people learn and form LEK of wildfire, and how this affects the ability of atrisk individuals to interpret and act on risk communication messages. We propose a practical framework that complements existing risk education mechanisms with engagement and interaction techniques (agencycommunity and within community) that can utilise LEK most effectively and facilitate improved community-wide learning about wildfire and wildfire preparedness. C 2011 IAWF. Communicating the need to prepare well in advance of the wildfire season is a strategic priority for 4 wildfire management agencies worldwide. However, there is considerable evidence to suggest that 5 although these agencies invest significant effort towards this objective in the lead-up to each wildfire 6 season, landholders in at-risk locations often remain under-prepared. One reason for the poor 7 translation of risk information materials into actual preparation may be attributed to the diversity of 8 people now inhabiting wildfire-prone locations in peri-urban landscapes. These people hold widely 9 varying experiences, beliefs, attitudes and values relating to wildfire, which influence their 10 understanding and interpretation of risk messages -doing so within the constraints of their individual 11
Introduction 22
The promotion of community engagement in wildfire risk management and prevention is a well-23 established necessity for wildfire management agencies (Carroll et al. 2004 
; McCaffrey 2004a; Paton 24
and Wright 2008). Engagement means more than mere participation in risk management processes. Italso allows information sharing and problem solving within communities and between community 26 members and agency representatives. However, its practical application is less well established, 27 particularly at the local level where local players enact organisational programs. This paper seeks to 28 understand the interplay between learning styles and local environmental knowledge (LEK), which 29 refers to contextualised beliefs, attitudes and skills. We use this understanding to suggest better ways 30 to undertake community engagement in localities where social diversity is growing (Gordon et and 'wildland', has resulted in these interface areas increasingly being populated by both amenity-led 40 in-migrants as well as established longer-term residents. Amenity-led in-migration (popularly referred 41 to in Australia as "tree-or sea-change") refers to the movement of people away from urban centres 42 predicated on desires for lifestyle change, affordable property, and/or the attraction of natural 43 environmental settings (Burnley and Murphy 2004; Hugo 2005) . It has resulted not only in population 44 growth but also a rapid demographic re-composition of these areas, as urban migrants purchase land, 45 often subdivided farmland, whilst the more traditional rural population age or decline. 46
The diverse backgrounds of residents living in peri-urban landscapes is evident in their varying levels 47 of natural hazard-related knowledge (Paveglio et al. 2009; Prior 2009; . 48
Longer-term residents in wildfire-prone areas are more likely to have direct experience of wildfire 49 into which other information sources are integrated. Many newer residents, on the other hand, have 50 little or no experience of wildfire, either personally or in their families. They are therefore likely to 51 establish knowledge, attitudes, beliefs and values relating to wildfire via second-hand informationinteractive engagement initiatives that can utilise LEK and learning styles most effectively. We 107 thereby endeavour to assist emergency management authorities to develop more apt community 108 outreach initiatives that increase mental and practical wildfire preparedness. 109
Methodology 110
This paper is a trans-disciplinary collaboration that builds on two independent mixed-methods 111 research projects in human geography (referred to as Study A) and social psychology (Study B). 112
Although the studies were established and conducted independently of each other, they were both 113 conducted in peri-urban landscapes with similar levels of wildfire risk in southeast Australia. They 114 both focussed on residents' perceptions of wildfire and the significant factors that influence peoples' 115 level of engagement with wildfire risk. Both studies also used postal surveys and semi-structured 116 interviews that consisted of similar research questions (see below). Further, the findings of both 117 studies display a remarkable consistency in the social issues that underpin awareness and 118 preparedness amongst landholders in peri-urban landscapes. This paper does not attempt to blend the 119 data of Studies A and B but instead triangulates results on topics covered by both research projects, 120 clearly indicating in the following sections the source of any data used. It is the triangulation of 121 research methods and findings across social science disciplines that provide this collaborative project 122 with a strong foundation. Together the research projects provide important insights into deeper 123 processes that underpin how people form LEK on wildfire and how risk information is used and 124
interpreted. 125
Study A focussed on rural-urban interface areas in New South Wales (the Oakdale area in 126
Wollondilly Shire, Kangaroo Valley in the Shoalhaven, and Windellama on the Southern Tablelands), 127 whilst Study B carried out research in peri-urban landscapes of New South Wales (Upper North Shore 128 and Sutherland Shire, Sydney) and Tasmania (Hobart) (Figure 1) . 129 The study areas were chosen due to their commuting proximity of 90 minutes or less to national 131 economic and political centres -Sydney, Canberra, and Hobart; extensive land use change and farmsubdivisions; the co-existence of activities traditionally classified as urban, rural or conservation; their 133 high amenity value; and the close proximity (50m -1km) to significant areas of naturally vegetated 134 land, which heightens the risk of wildfire. Their character is a product of the demographic changes, 135 lifestyle preferences, agricultural restructuring and the footloose working patterns of the internet age 136 that have shaped amenity-led landscapes and communities across Australia, including many of the 137 theory. Kolb (1984, 38) defines learning as '…the process whereby knowledge is created through the 204 transformation of experience'. To Kolb (1984) , knowing is a process, not a product and the emphasis 205 is therefore placed on adapting and learning rather than content or outcomes. Knowledge is seen as a 206 transformation process rather than a commodity to be acquired or transmitted, and learning therefore 207 transforms experience in both its objective and subjective forms -a notion conveyed in the quote 208
below. 209

It's the training and the experience at fires that have helped me understand how bushfire 210 works and understanding the landscape and the vegetation. So overall it certainly isn't a 211 couple of dot points. It's a complicated thing to understand, so your understanding of itsort of grows rather than you just completely understand it. You just understand it a little 213 bit more than you did before. (Tree-changer, Windellama, October 2008) 214
Critical to Kolb's experiential learning theory, and to the focus of this paper, is the view that '…to 215 understand learning, we must understand the nature of knowledge, and vice versa' (Kolb 1984:38) . 216
New knowledge, skills, or attitudes are achieved, according to Kolb, through two primary dimensions 217 of the learning process in a cyclical manner (Figure 2) . One dimension represents concrete experience 218 of events at one end and abstract conceptualisation at the other. The other dimension has active 219 experimentation at one extreme and reflective observation at the other. ' [I]n the process of learning, 220 one moves in varying degrees from actor to observer, and from specific involvement to general 221 analytic detachment' (Kolb 1984:31 ). Kolb's experiential learning theory holistically conceptualises 222 how individuals adapt to their social and physical environment through the dialectic and simultaneous 223 functioning of thoughts, feelings, perceptions, and behaviour. It also alludes to the necessity of actors, 224 observers and teachers interacting to realise beneficial outcomes. 225 Kolb's learning cycle presents wildfire education initiatives with promising prospects because, if 228 followed in sequence, the stages ensure that the learning process provides feedback through the 229 evaluation of the consequences of an action and thus provides a basis for new action, further 230 evaluation, and so on (Healey and Jenkins 2000) . Additionally, the cycle can be entered at any point, 231
allowing people with different knowledge or learning styles to benefit from the same process in 232 different ways. Placed within the theory's learning sequence are four practical training methodologies 233 that can be used by education initiatives to take people through the cycle systematically in the course 234 of a program: planning for experience, increased awareness, reviewing and reflecting on experience, 235 and providing substitute experiences (Gibbs 1988 Talking to long-term residents.
Talking to local bushfire brigade members.
Reading information from fire agencies.
Assimilator
Think and watch
Uses inductive reasoning. Has the ability to create theoretical models.
When presented with sound logical theories to consider.
Converger
Think and do
Relies heavily on hypothetical deductive reasoning.
When provided with practical applications of concepts and theories.
Attending bushfire management training. Attending community meetings.
Active member of local bushfire brigade. Personal bushfire experience.
Accommodator Feel and do
Carries out plans and experiments and adapts to immediate circumstances.
When allowed to gain hand-on experience.
243
Local environmental knowledge and learning in wildfire-prone peri-urban landscapes 244
Peri-urban landscapes are increasingly sought-after places in which to live. In addition to amenity-led 245 in-migration, the proportion of homes in bushland fringe areas is increasing as towns and cities 246 Turnover in peri-urban communities (as evident in Table 2 for the southeast Australian study 281 areas) certainly leads to a constantly changing quantum of LEK, as well as a growing variety in 282 landholder categories (Table 3) 
296
Study B found that longer-term residents, and people with direct experience of wildfire are 297 significantly more likely to make substantial preparations for wildfire, and think critically about 298 how their behaviour might mitigate the impacts of wildfire on their lifestyles (for a detailed 299 description of the statistical analyses applied, see Prior, 2009 ). Survey data from Study A 300 further identified that landholders tend to lean either towards a stance that emphasises the 301 benefits of wildfire and hazard reduction burns (generally people who have lived and/or worked 302 on the land for more than 10 years, and with direct experience of wildfire), or a stance that 303 stresses concern for the environmental impact of burning (often newer landowners or 304 weekenders who are less likely to have personal wildfire experience) (for a detailed description 305 of the statistical analyses applied, see . This conforms to popular ideas 306 that new landholders are the problem: that they are ignorant about wildfire and need to be 307 educated -a notion conveyed in the quote below. Yet, as a 'tree-changer', the interviewee above also moved "out here" initially but has learned and 315 grown more knowledgeable 'on location'. Furthermore, whilst the interviewee was confounded by thedesire of the new arrival to "take advantage of the view", the interviewee was uninformed of the 317 wildfire-related decision-making processes the new arrival went through in planning and building, 318 and possibly preparing to live "right next to the bush". This highlights that whether or not the 319 knowledge a new or established resident has about wildfire is accurate and useful depends largely on 320
where that information has come from, how it overlays existing knowledge, and the perceptions the 321 individual holds concerning the role wildfire might play in their peri-urban life. Triangulation of the quantitative and, in particular, the qualitative reseach results of Studies A and B 339 highlights that the demographic and structural changes associated with amenity-led in-migration do 340 not translate into straight forward cultural change reflected in ready distinctions between newcomers 341 and longer term landholders (see also Gosnell and Abrams 2009; Robbins, et al. 2009; Gill, et al.2010 ). For example, while the broad groups (and their vernacular refinements, "locals", "tree-343 changers", "weekend warriors", "fire fighters", "greenies", and "rednecks") at times appeared 344 internally unified and externally opposed to each other, the situation is more complex than that. There 345 are often characteristic differences between those who make a living off the land and those who are 346 simply residential landowners; long-term and newer tree-changers; weekenders who are actively 347 involved in the local community and those who are not. Kolb's experiential learning theory to meet this challenge is that it stresses the value of interactive 372 learning. 'If the education process begins by bringing out the learner's beliefs and theories, examining 373 and testing them, and then integrating the new, more refined ideas into the person's belief systems, 374 the learning process will be facilitated' (Kolb 1984:28) . Such interactive learning processes provide 375 more scope for local barriers to be identified, trust to be built, and opportunity for questions to be 376 raised and clarified. It also promotes networks of communication and interaction between diverse 377 types of residents, resource managers and emergency services in peri-urban landscapes. Above all, it 378 provides an avenue to complement awareness raising mass-communication methodologies, which 379 alone generate inconsistent results (Paton et al. 2006 wildfire is made -from motivating people to engage, to facilitating the intention to prepare, and to the 397 promotion of action ). It identifies the important factors that influence the stages of 398 this process -stages that can be addressed by knowledge of the individual learning style, and the 399 education mechanism appropriate to that stage in the learning cycle. 400 It is useful to understand the operation of this framework using the February 2009 wildfires in 404
Victoria as an example. In this instance many people with no personal wildfire experience were 405 forced to enter the learning cycle when unexpectedly faced with a severe wildfire on their doorstep. 406
Without experience people feel and watch, and are likely to make last-minute decisions about how to 407 act. The aftermath of the wildfire prompts reflection, which often results in the search for information 408 that individuals evaluate against their new experience. As awareness and understanding of the local 409 wildfire risk increases, the process of conceptualising ways to mitigate the risk is initiated. If 410 inhibiting factors, such as hazard anxiety, 'self-efficacy' (Bandura 1986) , and complacency, are 411 overcome, these steps are followed by experimentation, the implementation of preparation measures, 412 further reflection and so on. At each of these stages there is a need for information, guidance and tools 413 to assist the learning process. The more interactive, local and context specific the information, 414 guidance and learning tools are, the more likely they are to be successful in improving individual and 415 community preparedness for wildfire. This process is supported with conscious and subconscious 416 sharing of experiences, fears, motivation, skills, and other factors that influence people's level of 417 engagement with wildfire. In this context, sharing spreads the burden associated with learning how to 418 prepare and helps to builds a shared, collective knowledge about how to address wildfire threat 419 ensures a more resilient community. Interactions concerning wildfire preparedness also increase 420 people's capacity to understand and address the uncertainty and challenging nature of eventsThe paper underlines how community members' local connections play a key role in fostering and 448 transmitting social, human, and cultural capital, such as intergenerational knowledge, local ties, and 449 information sharing, which can promote or add value to wildfire preparedness. This demonstrates a 450 need to make the link between learning processes and the way people make decisions about preparing 451 for wildfire, and the information they use in these decisions, more explicit. To be successful, 452 community outreach programs need to build on the existing local knowledge of diverse types of 453 landholders whilst simultaneously adapting to better reflect changing social, cultural, environmental 454 and economic needs. The promotion of networks of communication and interaction between diverse 455 types of landholders is a valuable tool in achieving these goals. This could involve quarterly or half-456 yearly engagement sessions that particularly address the concerns of women; interactive family 'fun-457 days' at local bushfire brigade stations where children and parents together can learn basic wildfire 458 safety facts; risk assessments of local properties that other community members are invited to attend; 459 or 'story telling' evenings where local wildfire (and other) stories are shared to deepen peoples' sense 460 of belonging and contextualise information for both newer and older residents. Importantly, wildfire 461 managers should consider themselves as members of these communication networks. 462
Such community outreach initiatives are capable of providing residents with enough 'experience' to 463 be able to act. Importantly, these initiatives must be interactive and locally and socially 464 contextualised, so they both appeal to a heterogeneous set of landholders with diverse learning styles 465 and address local barriers and motivations for action. Developing more effective processes for two-466 way risk engagement can modify, dispose of, and/or accommodate the environmental beliefs, 467 lifestyles, social pressures, and trust issues that affect the development of LEK on wildfire. Risk 468 engagement should not be competing with cultural, environmental and economic procedures, 469 tradeoffs, and dilemmas in everyday life but instead acknowledge them and work with them to 470 generate better outcomes for agencies and landholders alike. For example, it should be made clear 471 what the tangible benefits are of having a transparent wildfire action plan that has been discussed and 472 rehearsed with all household members regardless of age and gender; why such plans should be 473 communicated to neighbours, friends and family; and why decisions to 'leave early' also requireplanning and rehearsals. Actions that yield everyday benefits for the landholder, but with 475 opportunistic wildfire risk mitigation outcomes should be promoted repeatedly. For example, these 476 include mowing the lawn, installing a rainwater tank, having long hoses, purchasing a fuel-driven 477 water pump, double-glazed windows, and establishing local 'telephone trees'. 478
Establishing mechanisms that bring context to wildfire management and thus 'experience' to non-479 experienced individuals is important in enhancing the cultural capacity of peri-urban communities to 480 manage wildfire risk. The framework presented in this paper can overcome some of the risk 481 communication difficulties faced by wildfire management agencies. It provides a foundation for more 482 reflective and thus more effective two-way risk engagement that fosters shared information and 483 shared learning, rather than unidirectional, top-down communication that relies on the ability of 484 diverse individuals to recognise, understand and use such information. Providing experience through 485 local, context specific and interactive initiatives and engagement can provide people with the 486 mechanisms needed to better understand and interpret risk information. This framework allows people 487 to understand how the knowledge they have can be used, how it might be improved, and who can 488 improve it. The framework also signifies the work emergency services need to accomplish prior to 489 engagement initiatives in order to understand and incorporate the needs of specific communities. It 490 thus provides a positive feedback loop that will ultimately contribute to more widespread community 491 preparedness for wildfire at a time when a growing number of people internationally choose to live in 492 wildfire-prone peri-urban landscapes. ------------------------------------------ --------------------------------------------- 
